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DETAILED ACTION 

1. Claims 11 through 30 are pending. Claims 1 through 10 have been canceled. 
Applicant's claim to foreign priority of 102 33 383.1 (Germany) filed July 23, 2002 is 
acknowledged. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1 1 through 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Rust et al. (US 2001/0052453 A1, pub date December 20, 2001) and in further 
view of Schutte et al. (US 2001/0021784 A1, pub date September 13, 2001) as applied 
to claims 1 1 through 23 above. 

Claim 1 1 is drawn to a process for the intermediate isolation of the oxirane 
formed by reaction of a hydroperoxide with an organic compound, wherein the product 
mixture of the reaction is fractionated into three boiling fractions using a diving wall 
column with the oxirane taken off in the intermediate boilng fraction at the side offtake 
and the hydroperoxide taken off in the high boiling fraction at the bottom of the column. 
Claim 12 recites the limitation of claim 11 that the dividing wall column comprise at least 
two thermally coupled distillation columns. Claims 13 through 16 and 18 recite the 
limitations of claim 1 1 that the dividing wall column operate at a pressure from 0.5 to 5 
bar, the side offtake temperature is from 10 to 60°C, the dividing wall column has from 



Application/Control Number: 10/521,790 Page 3 

Art Unit: 1625 

10 to 70 theoretical plates, and that the key components in the purified oxirane be less 
than 5% by weight. Claim 17 recites the limitation of claim 1 1 that the product mixture 
comprising the oxirane is prepared by a process comprising at least (i) reacting the 
hydroperoxide and the organic compound with an isothermal fixed-bed reactor to give a 
mixture of reacted organic compound and unreacted hydroperoxide, (ii) separating the 
unreacted hydroperoxide resulting from (i), and (iii) reacting the hydroperoxide from (ii) 
with the organic compound with an adiabatic fixed bed reactor. Claim 19 through 23 
recites the further limitations of claim 1 1 that the hydroperoxide used be hydrogen 
peroxide and the organic compound be brought into contact with a heterogeneous 
catalyst during reaction, the heterogeneous catalyst comprising zeolite TS-1, the 
organic compound used is propylene and the oxirane is propylene oxide. 

Rust et al. teaches all the elements and principles of the dividing wall distillation 
column. Clearly, Fig. 1 teaches diagamatically the introduction of a multicomponent 
mixture to the dividing wall system and the side off take of the intermediate-boiling 
fraction as well as the bottom offtake of the high boiling fraction (see also page 1 , 1J0001 
and page 2 fl0032). Rust et al. does not however teach the catalyzed (TS-1) reaction of 
a hydroperoxide (hydrogen peroxide) with an organic compound (propylene) to form an 
oxirane (propylene oxide) in a fixed-bed reactor. 

Schutte et al. teaches the reaction of hydrogen peroxide and propene 
(propylene) over a catalytic bed (fixed-bed) of TS-1 in a reactor to form propene oxide 
(propylene oxide) (see page 2, 1J001 9, 1J0030 and 1J0031; page 3, 1J0032). 
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Clearly, Rust et a I. combined with Schutte et al. teach all the functional elements 
of the instant claims 11, 17, and 19 through 23. It would be obvious to one skilled in the 
art that the divided wall apparatus and diagrammatic operation taught by Rust et al. is 
adaptable for the separation of any three component feed mixture that can reside in the 
vapor phase. Likewise, the reaction catalyzed by TS-1 taught by Schutte et al. can 
obviously be accommodated by either isothermal execution or adiabatic execution, and 
would also serve equally well as the reaction framework for the reuse of unreacted 
hydroperoxide as recited in instant claim 17. Instant claims 13, 14, 15, 16, and 18 all 
recite operational parameters dictated by the physical properties of the distillates (i.e. 
pv=nRt) and the design selections known for the dividing wall column. In the instant 
case the distillates are oxiranes and unreacted hydroperoxides targeted for at least 95% 
purity of the oxirane fraction at 10 to 70 theoretical plate resolution. Varying these, as 
well pressure and temperature parameters is obvious to, and standardly employed by, 
one of ordinary skill in the art for the purpose of routine optimization. This has been 
recognized as such by case law with In re Alter, Lacey, and Hall, 105 USPQ 233 where 
the opinion cited "Any chemist reading the article could logically assume that higher 
yields might be obtainable, and by experimentally varying the conditions ... could find 
the most productive conditions." 

Claim Rejections • 35 USC § 103 
4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the .subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 24 through 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Rust et al. (US 2001/0052453 A1 , pub date December 20, 2001) and in further 
view of Schutte et al. (US 2001/0021784 A1, pub date September 13, 2001) as applied 
to claims 24 through 28 above. 

Claim 24 is drawn to a process for the intermediate isolation of propylene oxide 
formed by reaction of hydrogen peroxide with propylene, wherein the process 
comprises at least (i) reacting hydrogen peroxide and propylene to give a mixture of 
propylene oxide and unreacted hydrogen peroxide in an isothermal fixed-bed reactor, 
(ii) separating the unreacted hydrogen peroxide resulting from (i) by fractionation in a 
dividing wall column into three boiling fractions with the propylene oxide taken off in the 
intermediate boiling fraction at the side offtake and the hydrogen peroxide taken off in 
the high boiling fraction at the bottom of the column, and (iii) reacting the hydrogen 
peroxide from (ii) with propylene with an adiabatic fixed bed reactor. Claims 25 and 27 
recite the limitations of claim 24 that the dividing wall column operate at a pressure from 
0.5 to 5 bar, the side offtake temperature is from 10 to 60°C, the dividing wall column 
has from 10 to 70 theoretical plates, and that the key components in the purified 
propylene oxide be less than 5% by weight. Claims 26 and 28 recites the further 
limitations of claim 24 that the propylene be brought into contact with a heterogeneous 
catalyst during reaction, the heterogeneous catalyst comprising zeolite TS-1, and that 
the dividing wall column comprise at least two thermally coupled distillation columns. 
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Rust et al. teaches all the elements and principles of the dividing wall distillation 
column. Clearly, Fig. 1 teaches diagamatically the introduction of a multicomponent 
mixture to the dividing wall system and the side off take of the intermediate-boiling 
fraction as well as the bottom offtake of the high boiling fraction (see also page 1, 1J0001 
and page 2 1j0032). Rust et al. does not however teach the catalyzed (TS-1) reaction of 
a hydroperoxide (hydrogen peroxide) with an organic compound (propylene) to form an 
oxirane (propylene oxide) in a fixed-bed reactor. 

Schutte et al. teaches the reaction of hydrogen peroxide and propene 
(propylene) over a catalytic bed (fixed-bed) of TS-1 in a reactor to form propene oxide 
(propylene oxide) (see page 2, 1J0019, 110030 and 1J0031; page 3, 1J0032). 

Clearly, Rust et al. combined with Schutte et al. teach all the functional elements 
of the instant claims 24, 26, and 28. It would be obvious to one skilled in the art that the 
divided wall apparatus and diagrammatic operation taught by Rust et al. is adaptable for 
the separation of any three component feed mixture that can reside in the vapor phase, 
as the divided wall column is in essence a thermally coupled two column system (see 
Rust et al., page 1 fl0001, lines 31 through 32). Likewise, the reaction catalyzed by TS- 
1 taught by Schutte et al. can obviously be accommodated by either isothermal 
execution or adiabatic execution of the fixed bed reactor, and would also serve equally 
well as the reaction framework for the reuse of unreacted hydrogen peroxide as recited 
in instant claim 24. Instant claims 25 and 27 all recite operational parameters dictated 
by the physical properties of the distillates (i.e. pv=nRt) and the design selections known 
for the dividing wall column. In the instant case the distillates are propylene oxide and 
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unreacted hydrogen peroxide targeted for at least 95% purity of the propylene oxide 
fraction at 10 to 70 theoretical plate resolution. Varying these, as well pressure and 
temperature parameters is obvious to, and standardly employed by, one of ordinary skill 
in the art for the purpose of routine optimization. This has been recognized as such by 
case law with In re Aller, Lacey, and Hall, 105 USPQ 233 where the opinion cited "Any 
chemist reading the article could logically assume that higher yields might be 
obtainable, and by experimentally varying the conditions ... could find the most 
productive conditions." 

Claim Rejections • 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent. may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over Rust et 
al. (US 2001/0052453 A1 , pub date December 20, 2001) and in further view of Schutte 
et al. (US 2001/0021784 A1, pub date September 13, 2001) as applied to claim 29 
above. 

Claim 29 is drawn to a process for the intermediate isolation of propylene oxide 
formed by reaction of hydrogen peroxide with propylene, wherein the process 
comprises at least (i) reacting hydrogen peroxide and propylene to give a mixture of 
propylene oxide and unreacted hydrogen peroxide in an isothermal fixed-bed reactor, 
(ii) separating the unreacted hydrogen peroxide resulting from (i) by fractionation in a 
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dividing wall column into three boiling fractions with the propylene oxide taken off in the 
intermediate boiling fraction at the side offtake and the hydrogen peroxide taken off in 
the high boiling fraction at the bottom of the column, and (iii) reacting the hydrogen 
peroxide from (ii) with propylene with an adiabatic fixed bed reactor. Claims 29 further 
recites that the dividing wall column operate at a pressure from 0.5 to 5 bar, the side 
offtake temperature is from 10 to 60°C, the dividing wall column has from 10 to 70 
theoretical plates, the key components in the purified propylene oxide be less than 5% 
by weight, that the propylene be brought into contact with a heterogeneous catalyst 
during reaction, the heterogeneous catalyst comprising zeolite TS-1, and that the 
dividing wall column comprise at least two thermally coupled distillation columns. 

Rust et al. teaches all the elements and principles of the dividing wall distillation 
column. Clearly, Fig. 1 teaches diagamatically the introduction of a multicomponent 
mixture to the dividing wall system and the side off take of the intermediate-boiling 
fraction as well as the bottom offtake of the high boiling fraction (see also page 1, 1J0001 
and page 2 fl0032). Rust et al. does not however teach the catalyzed (TS-1) reaction of 
a hydroperoxide (hydrogen peroxide) with an organic compound (propylene) to form an 
oxirane (propylene oxide) in a fixed-bed reactor. 

Schutte et al. teaches the reaction of hydrogen peroxide and propene 
(propylene) over a catalytic bed (fixed-bed) of TS-1 in a reactor to form propene oxide 
(propylene oxide) (see page 2, 1J0019, 110030 and 1J0031; page 3, 1J0032). 

Clearly, Rust et al. combined with Schutte et al. teach all the functional elements 
of the instant claim 29. It would be obvious to one skilled in the art that the divided wall 
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apparatus and diagrammatic operation taught by Rust et al. is adaptable for the 
separation of any three component feed mixture that can reside in the vapor phase, as 
the divided wall column is in essence a thermally coupled two column system (see Rust 
et al., page 1 1J0001 , lines 31 through 32). Likewise, the reaction catalyzed by TS-1 
taught by Schutte et al. can obviously be accommodated by either isothermal execution 
or adiabatic execution of the fixed bed reactor, and would also serve equally well as the 
reaction framework for the reuse of unreacted hydrogen peroxide as recited in instant 
claim 29. Instant claim 29 also recites operational parameters dictated by the physical 
properties of the distillates (i.e. pv=nRt) and the design selections known for the dividing 
wall column. In the instant case the distillates are propylene oxide and unreacted 
hydrogen peroxide targeted for at least 95% purity of the propylene oxide fraction at 10 
to 70 theoretical plate resolution. Varying these, as well pressure and temperature 
parameters is obvious to, and standardly employed by, one of ordinary skill in the art for 
the purpose of routine optimization. This has been recognized as such by case law with 
In re Aller, Lacey, and Hall, 105 USPQ 233 where the opinion cited "Any chemist 
reading the article could logically assume that higher yields might be obtainable, and by 
experimentally varying the conditions ... could find the most productive conditions." 

Claim Rejections - 35 USC §112 
8. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 
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9. Claim 30 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim contains subject matter which was 
not described in the specification in such a way as to reasonably convey to one skilled 
in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. Claim 30 is drawn to an apparatus for carrying out 
the continuous process for the intermediate isolation of the oxirane formed by reaction 
of a hydroperoxide with an organic compound, wherein the process comprises at least 
(i) reacting the hydroperoxide and the organic compound with an isothermal fixed-bed 
reactor to give a mixture of reacted organic compound and unreacted hydroperoxide, (ii) 
separating the unreacted hydroperoxide from the mixture using a dividing wall column 
having one or two side offtakes and at least two thermally coupled columns, and (iii) 
reacting the hydroperoxide from (ii) with the organic compound with an adiabatic fixed 
bed reactor. 

While the instant disclosure teaches the dividing wall distillation system and 
processes of reaction, there is no clear description of "an apparatus" that comprises all 
the claimed processes that would allow one skilled in the art the make and use said 
apparatus. Page 20, lines 1 through 7 state u ln a preferred embodiment of an 
apparatus for carrying out a continuously operated process for the intermediate isolation 
of the oxirane formed in the oxirane synthesis by reaction of a hydroperoxide with an 
organic compound, the apparatus for preparing the oxirane comprises at least one 
isothermal reactor and one adiabatic reactor for carrying out the steps (i) and (iii) and a 
separation apparatus for the step (ii), where the separation apparatus comprises a 
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dividing wall column having one or two side offtakes or at least two thermally coupled 
columns." Clearly individual apparatus are discussed (i.e. dividing wall column, fixed- 
bed reactors, etc.,). However, a single unified "apparatus" that incorporates all 
processes is not described in either text or drawing. Such an apparatus description 
would be inclusive of the details of interfacing and controlling subsystems of such an 
apparatus (i.e. pressure control, flow control, etc.,). 

Claim Objections 

1 0. Claim 1 7 objected to because of the following informalities: Item (ii) of claim 1 7 
references the mixture as defined in claim 1 where claim 1 has been canceled by 
Applicant. Appropriate correction is required. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David E. Gallis whose telephone number is 571-272- 
9068. The examiner can normally be reached on Mon-Fri 7:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Janet Andres can be reached on 571-272-1600. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
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Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



David E. Gallis 
Patent Examiner 
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